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Wastewater Treatment and 
Land Application of Biosolids/Wastes
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Problem: Lack of knowledge regarding end-of-life management of PFAS-containing 
consumer and industrial products in wastewater

Action:
ÅCharacterize wastewater and relate discharge streams 

(e.g., municipal and industrial wastewater, land applied waste streams)

ÅEvaluate efficacy of existing management technologies to manage end-of-life 
disposal (e.g., land application of biosolids, sewage sludge incineration)

ÅEvaluate performance and cost to manage these waste streams and environmental 
PFAS releases

Results: Provide technologies, data and science-based tools to manage wastewater

Impact: Responsible officials, utilities and municipalities will be able to manage 
PFAS-containing waste streams 



Daily Production of Biosolids/residuals
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T. Seiple, et al., J.Environ.Manage. 197 (2017) 673-680

Å >15,000 Publicly Owned Treatment Works (POTW) in the US

Å Majority of land application occurs in eastern US where depth to groundwater is 
relatively shallow

Sludge 
(metric ton/d)



Biosolids Use & Disposal
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2019 EPA electronic reporting data available Enforcement and Compliance History Online (ECHO)

https://echo.epa.gov/
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Biosolids Generated compared to Land 
Applied Beneficial Reuse

ÅSewage sludges applied pre-regulations (1980s)

ÅMany fields have 20+ years of biosolids land application

ÅOther wastes are also land applied ςpulp/paper sludge, concentrated animal feeding 
operation (CAFO) wastes, refinery/industrial wastes, drinking water residuals, etc. 
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Data source - References 1 and 2



PFAS Fate and Transport for WWTPs & Biosolids
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Wastewater Treatment Plants (WWTPs) may introduce PFAS into the environment through:
Å Effluent discharge to surface water
Å Land application of biosolids and disposal of residuals
Å Air emissions 



Common PFAS Chemical Structures
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ÅPerfluorinated

ÅPolyfluorinated 

PFBS, PFHS, PFOS

C6 acid ïC12 acid

PFOA C8 acid

Perfluorocarboxylic Acids (PFCAs)

Perfluorosulfonic Acids (PFSAs)
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Many PFAS
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Perfluoroalkyl Sulfonates

Perfluoroalkyl Carboxylates

Fluorotelomer Sulfonamide Amines

Fluorotelomer Sulfonates

Fluorotelomer Betaines

Backe et al. 2013 ES&T 47:5226











https://www.astm.org/Standards/D7979.htm
https://www.astm.org/Standards/D7968.htm
https://www.epa.gov/hw-sw846/validated-test-method-8327-and-polyfluoroalkyl-substances-pfas-using-external-standard
https://www.epa.gov/dwanalyticalmethods/method-533-determination-and-polyfluoroalkyl-substances-drinking-water-isotope






















https://www1.maine.gov/dep/spills/topics/pfas/index.html
https://www.natlawreview.com/article/follow-leader-maine-s-strict-stance-pfas-and-biosolids-land-application-sets-stage






https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/10992/report/0
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/10988/report/0
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.abstractDetail/abstract/10993/report/0
https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/recipients.display/rfa_id/658/records_per_page/ALL
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https://www.epa.gov/pfas/epas-pfas-action-plan
https://www.epa.gov/chemical-research/research-and-polyfluoroalkyl-substances-pfas
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